serernrens’ 
sOuie 


= 
Srenerenss 
selector 
. LO eww we 
Se Ser oe 
: : : eeckeanns ee 
= ee ~ 


wetenence 
Setverare, 
aoe ee 


oe. 

ee 
«Reduarertrepeens 
Paiers pbroraeg. 


oe) 
nanee 


) f) San Yes 4, ne Mo \ pita a 4 ase 
Kr TAN “d sieth /19} 1% 
an 
NAD — 30% Ann Ree. 1418 i 
OK co - RES 


\ 
we AR =a 3\/or Aw, Rpts Nt fare ( 
| 


® 203 — 343% Ann Rpt Wr Aho | 
Ay S 
208 — BAW ReniRet. Mar fei 


A 


SAPIENTIA UNIVERSALIS EX LIBRIS. 


UNIVERSITY OF NEWHAMPSHIRE 


Wy! 
INVENTION %) WeZa 
INSPIRATION Fy, | bc laa 
— eal e 7 “ 


EXPERIMENT STATION LIBRARY 


CLASS 6-3-4 


NUMBER - 


ACCESSION 474 gy Cry 


INSPECTION OF COMMERCIAL 
FEEDING STUFFS 


ANALYSES OF COMMERCIAL FEEDING-STUFFS 
COLLECTED BY THE COMMISSIONER OF 
AGRICULTURE IN 1922. 


INTRODUCTION 


This report deals with the inspection of commercial feed- 
ing-stuffs for the year 1922, made under the direction of 
the Honorable Andrew L. Felker, Commissioner of Agricul- 
ture. During the year 1919 the consumers of New 
Hampshire purchased about ten million dollars worth of 
commercial feeding-stuffs. The value of these materials is 
determined very largely by their chemical analysis. In 
order that the purchaser may be able to determine the value 
of a feeding-stuff the state law requires that commercial 
feeding-stuffs be labeled with a guaranteed analysis. To 
enforce the law and protect the consumer against the 
possible adulteration and misbranding of these materials 
the state maintains an inspection service. If this work is 
to be of the most value and protection the consumer must 
make use of it. 


Do Not THROW THIS BULLETIN AWAY! READ IT! USE 
IT WHEN YOU PURCHASE FEEDS! 


Mr. E. D. Sanborn, State Inspector, visited most of the 
feed ware houses in the state and collected 360 samples of 
feeds. 


QUALITY OF FEEDING-STUFFS ANALYZED. 


The relative number of feeding-stuffs in the respective 
classes is very similar to that of the past two seasons. 
There is an increase in the number of poultry feeds, wheat 
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feeds, cotton seed meals and oil meals and a relative 
decrease in the number of mixed dairy feeds. The quality 
of the feeding-stuffs shows a marked improvement and 
the deficiencies in guaranteed analysis are less frequent this 
year. The largest percentage of deficiencies in analysis are 
found among the compounded feeds, oil meals, calf meals 
and poultry feeds. Last year over five per cent. of the 
samples analyzed were deficient in both protein and fat 
while this year only three per cent. show such deficiencies. 
A larger number than last year of the higher analysis and 
better quality cotton seed meals were found. 


SLIDING SCALE OR DOUBLE GUARANTEE. 


The law definitely provides that the manufacturer shall 
state only the minimum percentage of protein, fat and 
carbohydrates upon the guarantee. The object of this is to 
prevent the purchaser from being misled by a double 
guarantee. For example without this provision in the law 
when a guarantee shows 30 per cent. to 45 per cent. protein 
an analysis of 30 per cent. is all that is necessary to meet 
the guarantee, although the guarantee may lead the pur- 
chaser to believe that he may get close to 45 per cent., when 
as a matter of fact he is more apt to get 30 per cent. or 
even less. The last year has shown some improvement in 
this regard. In 1921 out of 246 samples analyzed 10 sam- 
ples or 4 per cent. had a double guarantee while in 1922 
out of 360 samples only 10 or less than 3 per cent. had a 
double guarantee. In publishing the guaranteed analysis 
the maximum figures have been used. 


CLASSIFICATION OF FEEDING-STUFFS 
ANALYZED. 
In classifying the feeding-stuffs the class names under 


which they have been sold have been used. Table Number 
1 shows the number of feeding-stuffs in each class, the 
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average per cent. of protein and fat found and the price per 
100 pounds. 


TABLE NUMBER 1 


No. Average Average Average 

Class of | Percent. Percent. Price 

Feeds Protein Fat Per 

| 100 Ibs 

Nifalfam Meals. evs sciveicicieo areca 4 14.59 1.59 2.13 
Beebe dl ps. ctesic siete: cheuc.¢ siciere olexe 6 8.97 0.68 1.68 
Galt Mend phd he 550.0 dentine | q | 23.34 4.88 5.13 
Compounded Feeds .........-- | 31 10.26 | 4.40 1.83 
Cottonseed Meals ............4| 23 38.63 | 6.79 | 2.67 
Marya MCUs) Relercrersiciel ove’ erelsisieteiel'e | 38 | 23.19 5.43 | 2.39 
Distiller’s Grains .............- 2 | 31.85 11.30 | 2.47 
Wiaxseed me Wealsiesi)clels sferereleieietie« 13 35.45 6.53 2.78 
Glutentleeds perk ene-eeceecae 7 27.97 2.75 2.51 
Mom eH eeds! re ic.s craicretere’s stororselare 10 20.14 5.75 2.40 
Hominy Feeds ........-+000- | 7 10.77 7.33 1.82 
Miscellaneous Feeds ........... 7 LTS 4.50 2.20 
Poultry, Meeds)” sicseee'ise escorts 58 26.38 708") 1 3.51 
Wiheat’’Feads 6.0 ccstdeoatets 147 16.49 4:69" *| 1.90 

Total ett alee Ieiseae aes ines 360 


DEFICIENCIES IN ANALYSIS. 


Table Number 2 shows the number of samples found 
deficient in protein and in fat, the number of samples defic- 
ient in both protein and fat also the percentage number of 
each class showing such deficiencies. In making up the 
table only those deficiencies of one half of one per cent. or 
more of protein and one fourth of one per cent. or more of 
fat were used. 
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WHAT DOES THE CHEMICAL ANALYSIS MEAN? 


In a feed analysis the following determinations are 
usually made: protein, fat, carbohydrates, ash, moisture 


and crude fiber. 


Protein is determined by finding the percentage of total 
nitrogen and multiplying this by the factor 6.25, since it 
has been found that the average proteins contain 16 per 


cent. nitrogen. 


While this includes small amounts of cer- 


tain other compounds which contain nitrogen, for all 
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practical purposes it is sufficiently accurate. Protein, then, 
is made up of the compounds in the feed which contain 
nitrogen. 


Fat is determined by extracting a dried sample of the 
feeding-stuff with ether and weighing the residue after the 
ether is driven off. In main it contains the vegetable fats of 
which olive oil, linseed oil, peanut oil, and cottonseed oil are 
examples. It contains also small amounts of chlorophyll 
(the green coloring matter of the leaves), waxes, resins, 
etc.; but for practical purposes it is accurate enough to deal 
with it as fat. 


Ash is determined by weighing the residue after the feed- 
ing-stuff has been burned at a low temperature. It con- 
tains the mineral matter of feeding-stuffs. 


Moisture is determined by finding the loss in weight after 
heating at the temperature of boiling water. It shows the 
amount of water that the feed contains. 

Carbohydrates are determined by adding the percentages 
of the protein, fat, moisture and ash, and subtracting the 
total from 100 per cent. The carbohydrates are composed 
largely of starches, sugars, pentosans, celluloses, etc. The 
carbohydrates include the crude fiber also. The percentage 
of carbohydrates less the percentage of crude fiber is called 
_ nitrogen free extract. 


Crude Fiber is made up of the more woody-like carbohy- 
drates which are largely of a cellulose nature. Pure cotton 
is an example of almost pure cellulose. Wood, straw, corn 
fodder, etc., are materials which are high in crude fiber 
content. 


WHAT ARE FOODS FOR ANIMALS? 


In order that an animal may continue to live even without 
making growth or producing wool, eggs, milk or work, etc., 
there are certain food materials which it must have. The 
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animal must have a certain amount of protein, fat, carbohy- 
drates, water and mineral constituents. In addition there 
are other things, known as “vitamines”, “growth promoting 
substances”, or “food accessories”, the chemical nature of 
which is not well understood, which are necessary. The 
latter substances, however, are usually present in sufficient 
quantities in our regular feeding-stuffs if we feed a suffic- 
ient variety and we need not consider them. Our feeding- 
stuffs contain mineral matter sufficient for the needs of an 
animal with a few exceptions, such as calcium carbonate 
which we furnish as oyster shells for hens, salt, and phos- 
phorous and calcium which is sometimes fed to dairy cattle 
in bone meal so we need not consider the mineral matter 
further. 

The Protein, fat and carbohydrates must be furnished in 
the feed and it is their content which largely determines the 
value of the feed. 


DIGESTIBILITY IMPORTANT IN DETERMINING 
THE VALUE OF FEED. 


When fed not all of the protein, carbohydrates and fat in 
the different feeding-stuffs are digested. In comparing the 
value of the different feeding-stuffs, especially when they 
are of different types, we must take into consideration the 
digestibility of these food nutrients. The coefficient 
of digestibility is a term which expresses the percentage 
amount of the food nutrients which are digested and 
absorbed by the animal. Table Number 3 gives a summary 
of the average results for some of our common feeding- 
stuffs. 
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TABLE NUMBER 3 


AVERAGE DIGESTIBILITY OF FEEDING STUFFS, WITH RUMINANTS EXPRESSED IN 
PERCENTAGE 


(Taken from ‘Feeds and Feeding” by Henry and Morrison.) 


Dry Crude Nitrogen 
Matter Protein Fiber Free Fat 
Extract 

Gite WG Goascosoospando. 90 74 57 94 93 
(Gian Wee Gee opoooeoodor 88 85 55 90 93 
Glu bene et ed mrs clelets\teie/s 01 «/s1/o0e 86 85 76 88 85 
Hominy Reed) ¢i.(d.jc0hs i660 83 66 “76 90 91 
\Wirekyr Ise Ml cop écbdsaccduc 65 78 31 72 68 
Standarl Wheat Middlings .. ne 77 30 78 88 
BETH? coonooobbougdGnadoonc 88 78 56 92 78 
OFS” Weg BGS UGORDODONOOB OS 70 78 35 81 87 
Buckwiheatiy a tersicteleleleleretsyorsrerekele 71 75 24 76 100 
Soybean Mealle tsiere ae -tsclel ot 92 99 100 68 
Linseed Meal (old process) 79 89 57 78 89 
Linseed Meal (new process) 81 86 73 87 95 
Cottonseed mee eeiseieace cc 66 68 16 50 87 
Cottonseed’ Meal! (eye sc)! «1 77 84 © BY 75 95 
Cottonseed Feed ........... 56 58 45 61 90 
Dried Brewers’ Grain ....... 61 81 49 57 89 
Dried) Beet! Pulp) yes ois1\-1- i 52 83 83 
Molasses Feeds ............ 68 61 50 79 100 
Ines ne MGA Goo onoooSodoboc 3 93 98 
Bushy Mealln..s.'. 0 see seiice ties 71 78 | 100 
PPIMNOGHY, EEA) fs cise cicle/sisteleelelc 55 48 50 62 50 
Marley Hay) ¢c.<c5:ccee nacre 59 ~ 65 62 | 63 41 
(OEW; ISIE?" Googpepomaspasdocd 54 54 52 56 61 
INVEMES BedesuanoedeasbacoT 60 71 43 | 72 38 
Rede Clovermrcietsvcsjaletetcicis cleicheler 59 59 54 | 66 57 
Corn Silage Dent Immature 64 | 53 68 | 66 71 
Corn Silage Dent Mature .. 66 | 51 65 | 71 82 
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We have this data for the pure grains and feeds, but 
because the various proprietary feeds are not standardized 
there are no data available for them. 


HOW TO USE TABLE NUMBER 3. 


Only the digestible nutrients are of value and so in 
comparing two feeds we should compare just the digestible 
nutrients. Suppose we had a cottonseed meal which ana- 
lyzed 38 per cent. protein. 

The table shows cottonseed protein to be 84 per cent. 
digestible. We then would have 84-100 of 38 lbs., or 31.9 
Ibs. of digestible protein per 100 lbs. If a wheat bran 
analyzed 15 per cent. protein we see from the table that it 
is 78 per cent. digestible and we would have 78-100 of 15 or 
11.7 lbs. of digestible protein. The cottonseed meal would 
have 31.9 lbs. compared with 11.7 in wheat bran. 


HOW TO FIGURE THE COMPARATIVE VALUE OF 
FEEDS FROM THE CHEMICAL ANALYSIS. 


Because such factors as palatability, digestibility, etc., 
play an important part in determining the value of feeding- 
stuffs it is difficult to make an exact comparison of their 
value from a chemical analysis. The analysis will, how- 
ever, serve as a very valuable guide. Since the farmer can 
usually raise carbohydrates cheaper than he can purchase 
them he is chiefly interested in buying the concentrated 
feeding-stuffs for their protein and fat content. 

Feeds may be compared upon the basis of the number of 
pounds of protein and fat which one dollar will buy. An 
example is as follows: Feed number 21 sells for $2.70 per 
100 pounds and is guaranteed protein 9.50 per cent. and fat 
4.00 per cent. If it contains 9.50 per cent. protein there 
are 9.5 pounds of protein in 100 pounds of feed costing 
$2.70. Then one dollar will buy 9.50 divided by 2.70 or 3.5 


AUG., 1922] INSPECTION OF FEEDING STUFFS 9 


pounds of protein and 4.00 divided by 2.70 or 1.5 pounds of 
fat. Feed number 122 sells for $2.10 per 100 pounds and 
is guaranteed 13.00 per cent. protein and 4.50 per cent. fat. 
Then one dollar buys 13.00 divided by 2.1 or 6.1 pounds of 
protein and 4.50 divided by 2.10 or 2.1 pounds of fat. 


In other words in feed number 122 the consumer receives 
almost twice as much protein and half again as much fat 
per dollar as in feed number 22. These figures represent 
two feeds of the same type which were sold in New Hamp- 
shire in 1922. In comparing feeds of the same class this 
method shows fairly accurately their relative value. When 
feeds of different types like a cottonseed meal and a hominy 
feed are compared the digestible protein figures should be 
compared and the carbohydrates must also be taken into 
consideration. 

Table Number 4 shows the average number of pounds of 
protein and fat one dollar would buy for each class of the 
feeding-stuffs analyzed in 1922. 


TABLE NUMBER 4 


No. of lbs. No. of Ibs. 


Class of Protein of Fat 

$1.00 will buy $1.00 will buy 
AF al fete NL OSS) tare jeyepcrs,c ses s.21a.0-3 ener srelole t sye' sis eve 6.8 0.7 
Bee te abil sy verstelsnsiaierefeseleleiore a syohacore steve ehorelciertcnic bis 0.4 
al RIC RIS hos ators shay aucVokeredsrerahevs avolereueics(oinre sevens 4.5 0.9 
Gompounded! sHeedsy) s-aceecn eeieees cate cae 5.6 2.4 
Cottonseed) WMeals) | j.,.3)ysiisie issue's diapete siege elie 14.5 2.5 
DAI VRMECCES: oyiciel ca%e: crecolelstexcrsiegsrete icone aati 9.7 2.3 
Distillers pIGrainsa ic; cect -tenessisusveke oie cues avclekessicsske ; 12.9 4.6 
WMAXSCe GMYLCALS facie <ie:cielctel ¢avote slateloscveleravrieohavetere 12.8 2.4 
Gluten Reedsaar tcc ccne cron cress eitls se eeeieee | iliteal | steal 
LOR PRMICCOSH ee cfitatc cists cals nicjsl« s eeterst nicl <eeieceter ai | 8.4 2.4 
PV OMAN GY: HCEAS? \eyaye hele /eleisio1e «/e]o1e yevevetetovetons erevehe | 5.9 4.0 
Miscellaneous Feeds 27.3 21s.) emmeleiho opisjaea ace 5.3 | 2.0 


Poultry, Jseeds', soe cee Peete hcrcle ickaliore tees erecta 


7 
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COMPARATIVE VALUES OF COTTONSEED MEALS. 


Twenty-three samples of cottonseed meals were analyzed. 
A comparison of the analysis and selling prices show that 
the higher the analysis the cheaper the cost of protein is per 
pound. Table Number 5 shows the number of samples 
analyzed under each percentage, the price per 100 pounds 
and the average number of pounds of protein that one dollar 
would buy in each case, 


TABLE NUMBER 5 


COTTONSEED MEALS 


Guaranteed Number Average % Average No. pounds 
% of of of protein price per of protein 
protein samples found 100 pounds $1.00 will buy 

36 15 36.62 $2.62 14.0 

38 1 39.82 2.75 14.5 

41 4 41.98 2.85 14.7 

43 3 43.78 2.67 16.4 


One dollar would buy 14 pounds of protein in the 36 per 
cent. cottonseed meals and 16.4 pounds in the 48 per cent. 
cottonseed meals. Or in other words one dollar would buy 
over seventeen per cent. more protein in the 43 per cent. 
cottonseed meals than in the 36 per cent. meals. The 
average price per ton of the higher analysis meals is higher 
but the cost per pound of protein is less. Determine the 
comparative value of the feeds offered for sale before pur- 
chasing. BUY INTELLIGENTLY! 


READY MIXED FEEDS SHOULD BE PROPERLY 
BALANCED. 


In selecting a ready mixed feed such as a dairy feed it 
is well to examine the analysis and see that the feed is prop- 
erly balanced for use with the kind of roughage which you 
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feed. The Dairy department of the New Hampshire 
college recommend for use with a high protein roughage a 
feed containing 15 per cent. crude digestible protein, for use 
with a medium protein roughage a feed containing 17 per 
cent. crude digestible protein, and for use with a low protein 
roughage a feed containing 19 per cent. crude digestible 
protein. The analysis of a feeding-stuff shows the crude 
protein of which a portion is not digestible. While it is 
impossible to give an accurate figure for the digestibility of 
ready mixed feeds it will be approximate to assume that 
from 80 to 85 per cent. of the crude protein is digestible. 
On such a basis for use with a high protein roughage a 
ready mixed dairy feed should contain at least 17.5 per cent. 
protein with a medium protein roughage at least 20.00 per 
cent. protein and with a low protein roughage at least 22.00 
per cent. protein. 


SOME SUGGESTIONS IN PURCHASING FEEDS. 


1. Compare the cost of feeds with their analysis even | 
within the same class and buy the feeds which offer the 
greatest value for the dollar. 


2. Beware of misleading brand names indicating unusual 
feeding value. Let the analysis rather than the brand 
name be your guide. 


3. If you grow legumes or high protein crops for rough- 
age you will need to buy less of the expensive protein feeds. 


4. A good feed is high in protein and fat or carbohydrates 
and low in crude fiber. 


5. A poor feed is low in protein and fat and high in crude 
fiber. 


6. If you buy a ready mixed feed be sure that it is of the 
proper analysis to meet your needs. 


Acknowledgements are due Mr. J. A. Gallagher, who 
assisted in making the protein determinations. 
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